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I 

This IS a draft letter for DOE to send to CDH 

RESPONSE TO NOVEMBER 26,1993 COLORADO DEPARTMENT OF HEALTH (CDH) LETER 

DOE appreciates the amount of time your staff has invested in working wlth us using drafts of our 
requested change to Intedm Status The informal interaction allowed DOE to avoid submttting an 
inconvenient format for our multiple-item request and streamlined the process by allowing our staff to begin 
addressing the Division’s questions in parallel with the formal transmittal process We have found the 
informal, regular meetings to be useful, and hope your staff has found them useful as well 

EG&G has supplied the Dtvision wdh reports that form the actual basis for our engineering decisions on the 
project We had anticipated that inclusion of the CDH representatrves at our weekly meetings would 
provide a forum for CDH to question to technical experts involved in the project, thereby facilitating the 
Division’s review Perhaps future interactions can be improved by a review of how well this forum has 
functioned for the Division staff and what changes would be beneficial for future, similar projects 

Responses to your letter of November 26, 1993 are enclosed We appreciate your prompt attention to our 
request for the changes to Interim Status to allow storage of sludge and tanks and mixed waste streams on 
the 750 Pad We anticipate our  staffs will continue to work together directly on these changes You may 
also contact Frazer Lockhart, Environmental Restoration (Solar Ponds), at 966-4538, or Debbie Mauer, 
Waste Operations (RCRA permitting), 966-5598 for further discussion 

Attachments 
A 
B 
C 
D Tightness Test Plan (Draft) 
E 

Response to November 26 letter item-by-item 
Response to 6 CCR 1007-3 Subpart J 
Calculations of Pad Support Adequacy 

Fabrication and Installation Package--Tanks, Vents, Leak Detection 
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Attachment A 

Response to November 26 letter item-by-item 

The following responses are grouped by the same topics and numbers as used in the Dwision's letter of 
November 26,1993 We have attached our draft plans for several of the Items, and will provlde the final 
plans wdh our certification of the tank system 

I EXAMPLES OF ADDITIONAL INFORMATION from page 2 

Rocky Flats staff has reviewed the Interim Status section of the regulations, 6 CCR 1007-3 Part 265 
Subpart J, referenced in the Dwision's letter At the Dwision's suggestion, we have provided a paragraph- 
by-paragraph response to summarite how those requirements will be met (Attachment B) The Division has 
requested more detail, and in response to the specific Items in your letter 

(1) The sufficiency of the tanks' structural integrity will be supplied via an independent certdication of the 
tank system (per 100 12(d)) Fabrication calculations and installation information are provided in 
Attachment G The tank structural calculations have not changed and are the same calculations provided to 
your staff earlier The Division further requested information on how the tanks are "acceptable" for storing 
the hazardous waste As relates to compatible matenals of fabncation, a corrosion study that addresses 
compatibillty has been supplied to the Division This report was prepared to support engineenng decision- 
making, and was used in choosing the tanks 

(2) The vent system is not ancillary equipment, since no pond waste is expected to enter the vents and the 
pond wastes are not volatile The vent system is a conservative, preventative measure required by the 
plant's Industrial Hygiene organization, but is not required for protection against air-borne radioactivity 
There are no filters in the system The system serves no RCRA-compliance function 

(3) The sufficiency of the tanks' structural integnty will be documented via an independent certification of 
the tank system (per 100 12(d)) The engineering calculations for the pad support capability are provided 
in Attachment C 

(4) A daily inspection will be performed, as IS required by regulation Since the tanks' secondary 
containments are open at the top, the inspection will be a direct, visual inspection of the secondary 
contarnment, looking down from the top tn the future, we plan to replace the visual inspections with an 
automatic leak-detection system, as included in Attachment G 

(Flowchart 1) Overall Tank System Process 

We understand that Flowchart 1 shows the input required to obtain the independent certification (PE 
Installation Certification) required by section 100 12(d) DOE has provided a paragraph-by-paragraph 
explanation of how we wili meet each of the section 265 regulations referenced We have discussed 
tightness-testing wlth your staff, including vendor-site hydrostatic test and additional testing after the tanks 
are sited We propose that the independent certification be accepted as documentation of the adequacy 
of vendor-site testing The draft testing plan is provided in Attachment D 
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Please note that the cdations in the flowchart to 100 41 (b)(vi-vii) refer to meeting the requirements of 
264 192 and 264 193 The analogous sections applicable to Interim Status are 265 192 and 265 193 
Details of how the tank installation, including secondary containment, will meet the regulations cded have 
been discussed in the weekly meetings and are summarlted as follows 

265 192 (a) Owner operators must submd a written assessment at the time of submdtal of Part B 
information, per section 100 12(d) 

DOE plans to obtain the assessment prior to commencing operation of the tanks under Interim 
Status Due to DOE’S aggressive schedule goals, the assessment will probably be done in several 
steps, each step covenng a block of tanks DOE will make that assessment available to CDH as 
soon as d IS available It is likely that the equipment and staff will be available to begin moving 
wastes out of the 207-8 Pond into the first block of tanks within days of completing the assessment 
on that first block of tanks 

The assessment will contain the information, as applicable, as required in 9265 192 (a)(l) through 

@) The independent assessment will be used to document inspection for the specified items 
weld breaks, punctures, scrapes, cracks, corrosion, damage or inadequate 
construction/installation Any discrepancies found will be corrected on the tank showing the 
discrepancy prior to that tank being placed into sewice Please note that each tank can be 
operated independently from the other tanks 

(c) Does not apply The tanks are above-ground tanks 

(6) 

(d) The tank system will be tested for tightness The draf! plan is provided in Attachment D 

(e) No ancillary equipment will be included in the tank system The tanks will be filled via the use of 
a temporarily-attached hose running to a tanker-truck Should any ancillary equipment be found to 
be needed, such equipment would be supported and protected against physical damage and 
stress 

Hose connections to a vent-system will be attached to the tanks (each tank is otherwise 
independently free-standing) The vent system is not intended to distribute, meter, or control the 
flow of the waste, and will not accumulate waste, the vent system therefore is not ancillary 
equipment per 260 10 

(1) Does not apply The tanks are plastic 

(9) DOE will maintain a copy of the independent tank certification report as required by section 
100 12(d) All plant-internal certifications generated during the installation of the tanks will also be 
maintained in the project file 

We have reviewed EPA’s tank guidance (OSWER Policy Directive No 9483 00-1) checklist on page 6-10 
The checklist rtems that apply will be included in the independent certification of the tank system The PE 
performing the certlfication will incorporate the dems into the checklists he will use, whrch are much more 
extensive than the 6-10 checklist 

We propose that the certification of the tank system be used to document compliance with the 
requirements noted in Flowchart 1 
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(Flowchart 2) Emergency Response Procedures 

The flowchart crtes requirements from section 265 196 and (for removal from service) 265 197 To 
summanze our plans for meeting these requirements 

265 196 Response to leaks or spills and disposrtion of unfit-for-use tank systems 

(a) Wastes will not be added to a leaking tank The fill-line will be physically disconnected after the 
tank is filled 

(b) If a leak is detected in a tank, waste will be pumped out of the effected tank into an empty tank 
installed for the purpose of recelving wastes from a leaking tank There will be at least one such 
empty tank in each of the three tents housing the tank farm ff a tank leaks, sufficient waste will be 
removed within 24 hours from the leaking tank to prevent further release and allow inspection and 
repair Material released into a secondary containment will be removed within 24 hours 

(c) Any visible releases to the environment will be contained by operating staff, further migration to 
soils or surface water will be mrtigated, and visible contamination will be removed, stored, and 
ultimately disposed properly These actlvities will parallel existing pad operations 

(d) Notdication will be made as required and as documented in the plant's RCRA Contingency 
Plan 

(e) The tank involved in the leak or release will be repaired or, d repairs are not possible, closed 

(f) Should a major repair be required, the effected tank will be certified per Section 100 12(d) prior 
to return to service 

265 197 Closure and post-closure care 

(a) At closure of the tanks, requirements of Subpart G and Part 266 will be met 

(b) Closure of the 750 Pad is already planned through the IAG Remediation of soils below the pad 
will be included in pad closure at that time 

(c) Does not apply The tanks have secondary containment 

SUGGESTED CONDITIONS from page 3 

(1) DOE intends to provide a certdication per 100 12(d) to fulfill the assessment mentioned here Design 
drawings and specdications will be included As-built drawings will be available to the Division in the project 
files at Interlocken as soon as they are completed We propose that, due to the simplicrty of the installation, 
the Division can accept the assessment and certification wrthout waiting for the as-builts 

(2) We appreciated the Division's pointing out that DOE assumes a risk in procuring and installing the tanks 
pnor to receiving the Division's approval We have accepted this risk because DOE finds the potential to 
accelerate emptying the ponds a sufficient off -setting benefit 

(3) DOE intends to provide a certlfication per 100 12(d) We request the Division plan the necessary 
approval documentation to minimize waiting-time once that certdication is complete While the Division has 
the best understanding of how to streamline the process, we have suggested to your staff that a 
conditional approval to the change to Interim Status could be issued that stipulates DOE will commence 
operation only after the certification has been delivered to the Division To expedite operations, we may 
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submtt the certification for a block of tanks first, and follow up wdh certification for the rest of the tanks as 
they are installed 

(4) Manufacturers certdication and data sheets will be supplied wrth the certification 

(5) We have reviewed the need for coupons and found that coupons are unnecessary due to the excellent 
compatibilrty of the tank matenal wtth the waste to be stored Please refer to the corrosion study supplied to 
your staff We anticipate your review of the corrosion study will provide the information needed for the 
Division to concur If you would like to discuss this issue further, we suggest that the Division approve the 
change to lntenm Status for the sludge in pond 207-8 and defer resolution on coupons for pond 207-C 

(6) We will not store wastes exceeding 1 9 specdic gravity in full tanks Blending truck loads is one 
technique we will use d higher specdic gravtty matenal is encountered We would also like the option of 
underfilling selected tanks at the discretion of the staff performing the transfer to the tanks This question 
refers only to waste from Pond 2 0 7 4 ,  since there is no indication that any of the sludge in 207-8 exceeds 
1 9 specdic gravrty 

(7) While DOE does conduct ultrasonic testing on some tanks, use of this method is not required (as CDH 
noted) Also, while our annual tank assessment is a useful tool, tt is not regulatonly driven DOE will 
incorporate the new tanks into our annual tank assessment d appropriate Please note that, because of the 
nature of the molded tank fabrication, the tank walls are not uniform in thickness, so any assessment 
technique must take this into account 

(8) No open flames will be in the area Should any equipment, such as welding equipment, be needed in 
the tents, safety and access would be controlled by the plant's established safety and environmental 
control procedures A natural-gas heater is currently installed in the tents, and is engineered and installed 
to meet fire-safety needs We have disconnected the heater in tents #3 and #4, and will disconnect half 
the system in Tent #6 (the other haff will remian in srvice) pnor to installing the tanks The system will be 
redesigned in the coming year The heating system is useful for operator comfort, and is not required to 
ensure safe tank operation Combustibles will be present on the pads as they are currently 

(9) No filtration system for the vent is applicable The vent system is a conservative measure to meet our 
Industrial Hygiene needs, is not required for protection from radioactivdy, and is not a waste handling 
system 

(1 0) The operating staff at the ponds has considerable experience with the odors generated during sludge 
consolidation in the 207-A&B impoundments Based on this experience, we anticipate no controls will be 
necessary The tanker-trucks that will be used to transport the sludge are equipped with filters which will 
control any particulates (The sludge is wet, which will suppress dust generation ) 

(1 1) DOE invites the Division to review our sampling and analytical records as convenient Records are 
kept at EG&G's lnterlocken offices, please contact Frazer Lockhart (DOE, RFO phone 966-4538) or Steve 
Keith (EG&G Rocky Flats phone 966-8541) Appropriate documents are also entered into the 
Administrative Record Based on verbal discussions wrth your staff, Attachment X provides information on 
the sampling used to obtain the charactenzation data provided to your staff 

(12) The tanks are rated for personnel to stand on them, and could be walked on, if necessary, wrth the 
appropriate safety measures in place In planning and performing maintenance activrties, DOE provides for 
a safe and healthful workplace by complying with OSHA labor standards at CFR 29 1910 and 1926 and 
plant Health and Safety Practices as applicable Ladders will be available to operations staff for their routine 
inspections and other work in the tents, and could also be used for maintenance access Each 
maintenance task will be individually evaluated for the approprtate safety measures 
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(13) We have discussed tightness testing with your staff and the independent PE who will perform the tank 
system certdication, and have reviewed ASTM standards We have revised our plans for tightness testing, 
and now propose the following 

Pnmary tanks will be tested twce Each pnrnary tank will be filled wdh water and checked for leaks over a 
30 minute penod at the vendor sde (by the vendor) and again at the 750 Pad after installation (by Rocky 
Flats staff) 
Secondanes will be tested once Each secondary will be filled wdh water and checked over a period of 
30 minutes for leaks at the vendor sde (by the vendor) Each secondary will be inspected for potential 
damage at Rocky Flats, but will not be re-tested 
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Attachment B 

The following information was first provided to CDH staff on November 1 1,1993, in support of DOEs 
request for changes to lntenm Status for Rocky Flats Und 25, the 750 Pad The responses have been 
updated 

Subpart J - Tanks (Intenm Status) 

265 190 Applicability 

This subpart applies, since DOE is requesting a change to interim status to store pond waste 
including free liquids in tanks 

265 191 Assessment of existing tanks 

Does not apply The tanks in the request are new tanks 

265 192 Design and installation of new tank systems or components 

(a) Owner operators mst submit a written assessment at the time of submrttal of Part B information, 
per section 100 12(d) 

DOE plans to obtain the assessment prior to commencing operation of the tanks under Interim 
Status Due to DOEs aggressive schedule goals, the assessment will probably be done in several 
steps, each step covenng a block of tanks DOE will make that assessment available to CDH as 
soon as d is available It is likely that the equipment and staff will be available to begin moving 
wastes out of the 207-8 Pond into the first block of tanks within days of completing the assessment 
on that first block of tanks 

The assessment will contain the information, as applicable, as required in $265 192 (a)(l) through 

(b) The independent assessment will be used to document inspection for the specified items 
weld breaks, punctures, scrapes, cracks, corrosion, damage or inadequate 
construction/installation Any discrepancies found will be corrected on the tank showing the 
discrepancy prior to that tank being placed into service Please note that each tank can be 
operated independently from the other tanks 

(6) 

(c) Does not apply The tanks are above-ground tanks 

(d) The tank system will be tested for tightness prior to being placed in use Any leaks found will be 
repaired prior to that effected tank being placed in service 

The tank tightness will be tested as follows Both the primary and secondary of each tank will be 
leak-tested wdh water at ambient pressure by the vendor at the vendor's location Each primary will 
be nested inside its respective secondary, in the configuration to be installed, and wrapped by the 
vendor prior to shipment to Rocky Flats Plant After installation, the outer surfaces of each tank 
(that is, the secondary) will be visually inspected for signs of damage After placement in the proper 
tent, each pnmary will be re-tested wdh water at ambient pressure Any deficiencies will be 
corrected in the effected tank prior to putting the tank into service 
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(e) Ancillary equipment will be supported and protected against physical damage and stress 
Since the tanks will be filled via the use of a temporanly-attached hose (probably running to a tank 
truck) there will be no ancillary equipment 

Hose connections to a vent-system will be attached to the tanks (which are otherwise each 
independently free-standing) The vent system is not intended to distnbute, meter, or control the 
flow of the waste, and will not accumulate waste, the vent system therefore is not ancillary 
equipment per 260 10 

(f) Does not apply The tanks are plastic 

(9) DOE will maintain a copy of the independent tank certification report as required by section 
100 12(d) All plant-internal certdications generated during the installation of the tanks will also be 
maintained in the project 

, 

1 

265 193 Containment and detection of releases 

(a) Secondary containment is an integral part of the tanks The primary will be nested in the 
secondary as shipped by the vendor and will be in place pnor to the tanks being placed in service 
All the tanks to be used are new tanks 

(b) The secondary containment is a second shell around the pnmary tank, and will prevent any 
matenal that may leak from a tank-pnmary from contacting soil, ground water, or surface water A 
leak detection system will be installed, but initially when the tanks are placed in service, leak- 
detection will be accomplished via visual inspections once per day 

(c) The minimum requirements for secondary containment will be achieved 

The secondary containment is fabncated from the same material as the pnmary tank and is 
compatible wrth the pond wastes to be stored, has sufficient strength to withstand the head 
pressure d could be exposed to (which will be ambient pressure since the tanks are vented to the 
atmosphere), and will withstand exposure to the wastes, ambient conditions (the tanks can 
withstand exposure to sunlight and freezing), and stresses of daily operation (daily operations will 
be similar to those currently underway on the 750 Pad) 

The pad on which the tanks will be placed is capable of providing support to the tank system 

I 

Initially, leaks from the primary will be detected via a visual inspection once per day A failure in the 
secondary containment of the tanks will be detected via a visual inspection once per day 
Automatic leak detection for the primary will be installed wlthin the secondary containment in the 
future, no automatic detection of leaks from the secondary is planned 

Provisions will be made such that matenal accumulating in the secondary containment can be 
removed, probably by pumping into a container and returning the material to one of the tanks or to 
the Building 374 treatment system as convenient We anticipate that liquid detected in a tank's 
secondary containment can be removed within 24 hours 

The secondary containment is considered to be a liner external to the tank There is a separate, 
stand-alone secondary containment for each tank, the secondary container is designed to contain 
100% of the tank capacity, will prevent run-on water from entering the secondary containment (the 
secondary is fabricated from an open-top tank and the location of the tanks inside a tent will prevent 
direct entry of precrpttation into the secondary containment), the secondary will be fabncated from a 
single molded piece and will therefore be free of cracks and gaps, and the secondary will surround 
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the tank completely on the bottom and sides (but not the top), preventing both lateral and vertical 
migratton of any waste that might leak into the secondary (The secondary would also meet the 
requirements for a vault, though the regulations imply that vaults are constructed of concrete, while 
the tank secondanes are fabricated of the same plastic as the pnmary tanks ) 

(f) No ancillary equipment is included in the tank system The tanks will be filled using a tanker 
truck Only a vent system will be connected to the tanks, which are otherwise each independently 
free-standing The vent system is not intended to distnbute, meter, or control the flow of the 
waste, and will not accumulate waste or condensate from the waste The vent system therefore is 
not ancillary equipment per 260 10 

(9) DOE feels the proposed tank system meets the requirements of this section as described 
above, and seeks no variance 

(h) DOE feels the proposed tank system meets the requirements of this section as described 
above, and seeks no variance 

265 194 General operating requirements 

(a) The pond wastes to be placed in the tank system will not cause the tanks to fail DOE has 
provided the Division wrth the tank fabrication drawings and calculations 

(b) Appropriate controls will be used to prevent spills and overflows from the tanks The fill- 
connections on the tanks will be physically disconnected after each tank is filled, overfill protection 
dunng filling will be provided by attended operation, no wave or wind action or precipitation inflow is 
anticipated since the tanks will be located inside a tent, and should a leak or spill occur, the 
requirements of Section 265 196 will be met 

265 195 Inspections 

(a) A schedule for inspection of the tank system will be developed and implemented The tank 
system inspection will be an extension of the existing inspections that are performed on the pad, 
moddied to provide for daily tank inspections Once a tank is filled, the fill-line will be physically 
disconnected 

(b) The daily inspection will indude the mandated items detection of corrosion or release of 
waste, data gathering from monitoring or leak detection equipment, and inspection of accessible 
areas of the tanks and area around the tanks for erosion or signs of release 

(c) Does not apply Cathodic protection systems are not present 

(d) Records of the inspections will be maintained following established plant policy 

265 196 Response to leaks or spills and disposition of unf~-for-use tank systems 

(a) Wastes will not be added to a leaking tank The fill-line will be physically disconnected after the 
tank is filled so no inadvertent transfer of waste into the tank will be possible 

(b) If a leak is detected in a tank, waste will be pumped out of the effected tank into an empty tank 
which will be installed for the purpose of receiving wastes from a leaking tank There will be at least 
one such empty tank in each of the three tents housing the tank farm If a tank leaks, sufficient 
waste will be removed within 24 hours from the leaking tank to prevent further release and allow 
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inspection and repair Matenal released into a secondary containment will be removed wtthin 24 
hours 

(c) Any visible releases to the environment will be contained by operattng staff, further migration to 
soils or surface water will be mdgated, and visible contamination will be removed, stored, and 
ultimately disposed properly These actrvdies will parallel existing pad operations 

(d) Notdication will be made as required and as documented in the plant's RCRA Contingency 
Plan 

(e) The tank involved in the leak or release will be repaired or, d repairs are not possible, closed 

(1) Should a m a p  repair be required, the effected tank will be certdied per Section 100 12(d) prior 
to return to sewice 

265 197 Closure and post-closure care 

(a) At closure of the tanks, requirements of Subpart G and Part 266 will be met 

(b) Closure of the 750 Pad is already planned through the IAG Remediation of soils below the pad 
will be included in pad closure at that time 

(c) Does not apply The tanks have secondary containment 

265 198 Does not apply The wastes to be stored are not igndable nor reactive 

265 199 Does not apply The wastes to be stored are not incompatible wastes 

265 200 Does not apply New tanks will be installed, and no wastes were previously stored or treated in 
these tanks 

265 201 Does not apply The plant is not a small generator 



Enclosure 1 
Attachment C SRK-263-93 Pmcedue 6 4 

Page 11 of 89 A*LaChment I 
Page 1 ol I 

I APPROVALS SIGNATURES 
I -C----. AS REWIRED BY SYSTEM 

CAT1,23.4 CATt.2,3.& CAT1,2 CAT 1.2.3.4 CAEGORY 

It, Howl 12 Now2 13 NdeSa5  14 Now4 15. 16. 
- 

1 INDEPENDENT DEStGNENO. REV NO. SUPERSEDES 

\ 

d 
. 4  

V 
b 

i 
1 

ZO 'd 9605 996 EOE 'ON XVJ 3N I W N  13N3 9 ~ ~ 0 1  NOH ~6 -9  -ma 



1 I 

1 

I 

I - 
i -* 

I I *I 
I t I I 

I 

EO 'd 



tnclosure 1 

Page 13 of 89 
SRK-2 63-9 3 

4 

I ,  

6 

1 I 

Rocky Flats Plant Standard No. SC-106, Standard for Equipment Strsmic 
0u;lhcatlon 

n Grade, Ralph E Spears, Ponland Cement Association, 1978 

ess Analysls for "SLUDGE TANKS' Rocky Flats Plant by Lane 
I 

" Califorma, November 4, 1993 

JG&G ROCKY F U  7X CALCULATION SUMMARY SHEET 

ASSUMPTIONS AND TECHNICAL SqSlS FOR THEM 
1 

'Ihe prlmery assumption of this caleulat~on I5 that the modulus of subgrade of the entire soil strata 
is 50 psi per Inch of displacement. This value conservatively envelopes known UI-SRU condrtions 
typical of the geotechnical mech at Rocky flats Plant. Other assumptions and meir technical 
basls are identified throughout the calculation 

I 

! 
I I 
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1 Marks' Standard Handbook for Mechanrcal Engineers, Eighr Edition, Baumeister 
Avallone, and Baumewtcr, McCraw-Hill, 1978 

Mechanics for Engineers, Sratlcs and Dynamics, Third Edltron, Ferdrnand P Beera 
and E Russell Johnston, Jr 

UCRL-CR-106554, Structural Concepts and Detalls for Sesmic Design 
subjected fo natural phenomena hazards, 

7 Technical Provisions for Plant Paving Improvements N 93-94 Sire 
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CALC P GE NO I Page $01 
CALCULATION SHEET EG&G ROCKY FLATS 

CALCULATION N O : ( l h / C - 1 T 5 0 ~ ~ - o ~ o t ~  REV.: 0 
PREPARED BY J, c,&mwu, ivd$3 I CHECKED BY: 4 BARTh)\V, 

I JOB a: 3 5  174 -07 
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The objective of this calculation 1s to evaluate the ability of the 750 Pad Site t o  
support sludge storage tanks that  will be located inslde existing tents on the pad. 

c 

I 8  

PVERVINI! 1 

The  primary sludge storage tanks are 13'03 in diameter and are to be arranged in 
arrays within Tents 3, 4, and 6. The sludge storage tank has a capactty of 
71 1 , I  56 gallons. The storage containment tank has a greator capacity; however, 
the evaluation will be based on the  primary rank because of the storage function 
and admlnstrattve controls on the volume The s p c i f i c  gravity of the sludge IS 
expected to be less than or equal to  1 9. The project has  been categorized a s  
Important or tow Hazard with respbct to Natural Phenomena Hazards. The historic 
use of the 750 Pad, prior to the erection of the tents,  was that of an asphalted 
parking lot. Reference Attachment 1 for rank arrangements and verification of other 
data cited in this overview, I 

I !  

METHODOLOGY AND DISCUSSION 

Even though the integrity of the sludge storage tanks are not part of t h e  objoctive . of This calculation_, the  factor of safe ly  against overturning of the  rank during a 
seismic event was evaluated and determined to be 9 6B(s&e calculation pages 8 
and 9 for numerical calculations mentioned throuohouc this discussion). The  lateral 
seismic forces  were denved per the  requirements of RFP Plant Standard No, SC- 
106, "Standard for Equipment Seismic Qualification". The zero pertod ecceletation 
(ZPAI for the  Important or Low Hazard categorization IS 0.15 9. For a tank to 
approach a factor  of safety againsf overturning of 1.0 the  ZPA would need to 
exceed  1 4 5  g These factors are based upon the rank behaving like a ribid body 

T6e sludge storage tanks  will not be anchored Calculations show that a 
coefficient of frtction betweeti the polyethylene tank bottom and the  asphalt needs 
to be a t  least 0 201 t o  assure tha i  there is a factor of safety against sliding(during 
B seismic event) of 1 5 Values for the static coefficient of Irkdon for pdyethyiene 
on zsphalt were  not found Lane Engineerstsee reference 6 )  utilized a static 
coefficient of friction value for polyethylene on concrete of 0 27. 3eview of statlc 
friction values for othor rnaterials such as wood on wood, wood on metal, metal 
on metal, earth on earzh(which range from 0 75 to 1.0, see references  1 & 21 
indicate that It IS most likely that high density polyethylene on asphalt values will 
easily exceed the requirernenr Lack of anchorage of mechanical s y s t e m s  is the 
leading cause of system failures resulting from seismic events In this situation 
there are no upitft forces and t h i  system attachments to rhe rank are flexible vent 

f I 
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I' 
C 
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pipes. Usually ;he transfer of horizontal and vertical seismic forces to the 
foundation ore resisted by direct anchorage; however, "An exception is unanchored 
storage tanks where limited uplift ftom code level forces is permitted if the 
attsched piping and conduits have adequate flexibility "(to quote UCRL-CR- 
106554). In consideration of the above, we conclude that anchorage of the tanks 
is not a technical pr administrative requirement. 

The evaluation also add s e d  the perfarmancb of the existing asphalt Surface on 
which the sludge storaQ7 tanks will be placed. The loaded tank surface pressure 
IS estimated not to exceed 9.24 psi. This pressure is not expected to exceed 
77.315 psi during a seismic event(whrch IS less than the 90 psi tire inflation 
pressures required for compaction of the asphalt during placement). Sod bearing 
pressures immediately bgneath the sub-grade are less than 2400 psf; which is 
acceptable for dynamic lpadings It is therefore concluded that contact pr'essurcs 
between the tank bottoms and the asphalt surface will not adversely affect the 
structural integrity of the asphalt layer nor the sol1 media below the asphalt sub- 
base. Asphalt does have visco-elastic characteristics which vary signlficantly wlth 
temperature Radial visco-elastic flow of the asphalt from beneath the tanks should 
be expected over a period of time. This distortion of the asphalt should present 
itself as  a "bulge" arounp the tank perimeter and will likely be accompanied with 
circumferential cracking, of the asphalt. This behavior of the asphalt does not 
adversely affect staoiliry and does in fact enhance sliding stability, 

A walkdown of the asphalt surfaces within the tents was conducted on November 
4, 1993. It was observed during the walkdown that there are abrupt as-built 
offsets on the asphalt surface that approach 1 inch and that pallets supporting 
large. It was also noted that rhere are exposed, irregularly shsped, concrete slabs 
that asphalt hes been placed around. Neither of these conditions are accepteble, 
rn,that these discontinui 
were leaving acceptable 
by. not 'allowing tanks 

I 

can adversely affec tank pWformance, Heavy boxes 

upon these irregularrtiesldistorttons or by 
a new bearing surfece for the tank bottom 

in the asph 5 ,It This problem can be mitigated 

demolisking these 
Tank locations should be identified vie marlungs on the existing asphalt prior to an 
engineering walkdown Bearing surfaces for tanks should then be reviewed and 
assessed by Structural Engineering on 8 case by case basis to determine the 
accepts bility of the proposed tank bearing surface Unaccep:abie locations shall 
be resurfaced Existing concrete slabs shall be demolished and replaced with an 
asphalt surface that is "like-for-like" with respect to adjoining asphalt 

A report on a geotechrlical subsurface tnvesttgation in the same location W'BS 

reviewed The report was by R V Lo:d and Associates. lnc and IS dated 
September 13,1972 The boring of meres; in this investigation shows a constant 
soil media to a depth of slrghtl<rnore than 15 feet. The boring log describes the 

i , 
f 

C 
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soil as gravelly sandy clay - coarse, plastic, very stiff, moist, and medium brown 
in coior. Erqction of the tents required the placement of fill materiel, grading of the 
site, and placement of an asphalt surface, as did construction of the parking lots 
that were present 8t the site prior to the tents Stephen R Kerth mahes nofe of the 
fact that compaction during backfill operations was not subjected to rigorous 
quality conr,rol/sssurance programs since the ant~cipsted use of the finish grade 
surface was that of 8 parking lot end not for structural grade foundations. It is 
concluded that the sub-surface strata af the 750 Pad is comparatively "soft" with 
respect to other tn-situ sub-surface conditions at RFP. The geotechnical report 
does not address allowable bearing pressure at the surface: however, there is 
supportlnQ information available via reference 5. Table 1 ASTM Soil Classification 
System indicates that the allowable bearing pressure IS 2000 psf or more and that 
the modulus of subgrade reaction ranges from 100 to 300 psifinch. 

Two drrnensional behavior of the gootechnical media was also evaluated by utilizing 
the finite element capability of SAPSO(by Computers and Structures, Inc., Berkeley, 
California) A one foot thick slice, twenty feet deep and IO0 hundred feei wide 
was modeled utilizing shell elements. The modulus of elasticity of the elements 
was calibrated sothat if a 50 psi pressure were applied ovw a one square foot area 
on the "surface" of the model, a one inch displacement would occur(i e , the 
vertical modulus of subgrade of the soil = 50 psihnch) The resulting modulus of 
elasticity 01 the medrs was 1786 psi Variations of Poisson's ratio were zjlso 
addressed and no significant changes in surface displacements were found The 
material characteristics form an analytical boundary that conservatively envelopes 
the in-sru conditions at the 750 Pad. Three different arrangements of tanks were 
analyzed(one rank, two tanks spaced two feet apart, and three ranks spaced five 
feet and two feet apart) The analysis input, plots of surface profiles, and plots 
with varying values of Poisson's ratio mzy be found within Attachment 2. The 
analysis results indicate that the largest vertical displacement is approxlmately I ,26 
inches which leads to the coqservatrve sssumption that the lergest differential 
displacement across the diameter of B tank IS 1.26 inches ihfs differential 
displacement does not significantly contribute to instability of the rank Gased on 
fhis assessment, we conclude ;hat the sTabillty of the tenk during a seismic event 
exceeds current design requirements 

Differential displacemen: resulting from loads epplied to the geotechnical media 
coupled with a 2% grade does no? adversely af;ect rank stabiliyy, however, long 
term positioning of a fully loaded tank In this manner could lead to degraaation of 
the rank via creep an0 possible rupture This technical question must be addressed 
in a review of the vendor's analysis of the tan). 
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CALCULATIOI~ SHEET EGBG ROCKY FLATS 

1 
I 
I ~QNCLUSIONS 

As a result of this evaluation the following conqlusiondrecommendations are made. 
I 
I 

I 
t 

I .  -* i 
r* 

1. 

2, 

3 

4 

5 

i 
Both the overturning and sliding stability of the sludge storage tanks 
during t h e  design requirement seismic event is acceptable, In this 
case, seismic anchorage of the tanks is not reqwred. 

The bottoms of the tank will ap I ear to have "sunk" into the asphalt 
over a long period of time. Thk will be caused by the visco-elastic 
characteristics of the asphalt tcoupied with the behavior of the 
geotechnical sub-grade. "Bulgmg" around the tank perimeter should 
be expected along with circumf$rentral cracking of the asphalt, The 
behavior of the asphalt in this manner should not be Interpreted as 
an expression of tank instability nor as failure of the subgrade or 
underlying geotechnical media.; 

Initial placement of the tanks shall Include at least the following, 
r 

A Tbe construction effort shall permanently mark the existing 
asphalt surface to indtcate the proposed locations of all 
tanks. 

B. Structural Engineering shall walkdown all proposed tank 
locatrons after they have been marked by construction and 
determine which locations require upgrade of the tank bearing 
surface 

C, All tank bearing surfac s which require Lpgrade-shall be 
upgraded in accordance ith information presented on page 
10 of this calculation F i 

I 

Concrete slabs that fall within the bearing surface of a tank shall be 
demolished and replaced with asphalt and subgrade that IS "like-for 
like" with respect to adjacent asphalt. 

The vendor's tank analysis shall be reviewed to  assure that proper 
consideration of the tank being placed on a sloped surface has been 
made inclusrve of creep considerations of the high density 
polyethylene 

? 
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tnclosure 1 

From: Ron Heitland, X2862, DP0174 1 

To: 3 ,  P. Hoore 

Project Title: Accelerated Sludge Removaf Project 

Project No.: 989181 
8 .  Date: October 28, 1993 I.# 

Please provide a checked calculation t o  ver i f y  the adequacy of the 750 Pad 
surface t o  support  the sludge storage t a n k .  T h e  tanks are fabricated o f  High 
Density Polyethylene (HOPE) and wS71  be placed d i r e c t l y  on the esphalt  surface 
w i t h  no physical tiedowns. There are no pipin$ or other connections t o  the tanks. 
A minimum space o f  2 feet  i s  being required between the tanks t o  allow for 
sliding due t o  sersmic forces. The t a n k s  wl'll be placed inside tent 3 ,  tent 4 ,  
and tent  6. 

Attached are drzwings o f  t h e  primary end secondary contaSnment t a n k s  indicating 
dimensions and enpty tank weights.  The prrmary tank will be placed inside t h e  
secondary tank w i t h  spacers placed in the annular space between the tanks. The 
spacers will prevent the tanks from "banging" i n t o  each other d u r i n g  a seismic 
event. The prinary tank wi'l'l only be f i l led t o  a mzximum height o f  122'. The 
spect f lc  gravity o f  t h e  s ludge i s  not  expected t o  exceed 1 9. The system category 
f o r  the project i s  Important or 1015, Hazard. 

The tank I S  not required t o  be checked a t  this  t i m e .  The t a n k  manufacturer will 
subnit c; lculatiors for the t a n k  z t  2 later d a t e .  A check o f  these calculations 
will be perforrod at t h z t  time. 

The calculations for the 750 Pad capacity check are needed by 3Z-OOPM on November 
5, 3993. I f  this due daie I S  not acceptable, please let  me h o w  as early 2s  
p o s s i b l e .  

Addft iona l ly ,  please provide the mznhours required t o  complete the calculation 
and check by C.O.B. October 2 9 ,  1993. 

Attachments : 
Tank Drewings 

ApproGal has been g7ven t o  proceed w i t h  the calculations immediately. The chary 
no. f o r  t h i s  a c t i v i t y  i s  989179-05. The proSect no. i s  989381. 
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I C.aLc-750-E.lpI -OoaOo& 
SURFACE DISPLACPTENTS DUE TO TAKK LOADING 

h p r t  tW[< CWMC.T~Y J 
& OVCTbWUJl& 

SYSTPf 
-7 Ne2500 
JOINTS t 

vW&wy \s D ( W W * ? J r  1 x=oooo.o Y=OOO*O Z=O.O 
101 x=1200.0 YyOOO.0 z=o*o 
20231 XsOOOOoO Y ~ 2 4 0 . 0  2~0.0 17-tflJ W h k T  \s HODGUQ 
2121 X=1200.0 YA240.0 2 ~ 0 . 0  Q = 1 , 1 0 1 , 2 0 2 1 , 2 1 2 1 , 1 , 1 0 1  

I 
RESTRAINTS 
1 101 1 R=l,l,l,O,O,O 

102 21211 R f . O , O , l , O , O , O  
I 
! SHELL 

1 E11783.0 U~0.15 W=O.OOOOOO 
1 JQ=1,2t102,103 ETYPE-0 M=l TH~12.0~12.0 LPp-1 GslO0,ZO 

' mu1 

- b L  1. T1wIc - bL 2 m J L  2059 2070 1 L=2~F~0~0,-1344.210.0~0.0,0.010.0 
2073 2086 1 L~2;F~0.0,-1344.210.0,0.0,0~0~0.0 
2047 2060 1 fF3tF~0~0t-1344.2,0.0,0.0,0.0,0.0 
2066 2079 1 Ls3 F~0.0,-1344~2,0.O,O.O,O.O,O.O "I.& 3 ?-mu 

2066 2066 1 L=4 F=0.0,-1878.2,0.0,0.0,0.0,0.0 - bL + I r e \ 5 t l \ r  

2071,2071 1 L 3 4 ' F ~ 0 ~ 0 ~ ~ 1 3 9 2 ~ 7 , 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0  NOCqL fOl=K 

2082 2095 1 6 - 3 , F ~ O ~ 0 , ~ 1 3 4 4 ~ 2 ~ 0 ~ 0 , 0 ~ O ~ O ~ O ~ O ~ O  I 
2065 2065 1 ~4~~~0.0,-1975.3,0.0~0.0,0.0~~~0 

* 

2067 2067 1 Lr4 F ~ 0 ~ 0 ~ ~ 1 7 8 1 ~ 1 , 0 ~ O ~ O ~ O ~ O ~ O ~ O ~ O  
2 0 6 8  2068  1 - 4  F ~ 0 ~ 0 ~ ~ 1 6 8 4 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ ~ ~ 0  
2069 2069 1 z F 4  F~0.0,-1586.9,0.0,0.0~0.0,~~~ 
2070 2070 1 I;=4~F~O~0,-1489.8,0~0,0.0,O.O,O.O 

2072 2072 1 T~4(F~0.0,-1295.7~0~0,0.O,O.O~O.O t P Mc 4 \ 4 4  Y 4 -P - 2073 2073 1-4 ~~0~0,-1198.6,0.0,0.0,0.0,0.0 
2074 2074 1 L.14 F~0.0,-1101~5~0.0~0.0,0.0,0.0 1  AD^ 
2075 2075 1 Jj41F=0.0,-1004.4,0.0,0,0,0.0i0.0 
2076 2076 1 I~4~F~0.0,-0907.3,0.0,0.0,0.0,0.0 L AmC m D  O N  

'-0 T A W L  1 >4 Fro. 0, -0810.2,O. 0 I 0 . 0 , O .  0 , 0 . 0  

1 -5 F=0.0,-0713.1,0.0,0,0i0.0,0.0 Ssr'f5Pw 
1 L=$F~0.0,-0713.1,0.0~0.0,0.0r0.~ 

t' c 2058 2058 1 L-5 F~0.0,-081012,0.0,0.0,0.0,0~0 

2060 2060 1 f 5  F~0.0,-1004.4,0.0,0.0t0.0,6.0 
2061 2061 1 b 5  F~0.0,-1101.5f0.0,0.0,0.0,0.0 

2063 2063 I Lc5 F=0.0,-1295.7,0.0,0,0~0.0,0.0 
2064 2064 1 G-5 F~0.0,-1392,?,0.0,0 O , O . O , O . O  

2066 2066 1 I r 5  F~O.O,-l586.9,O.O,O.O,O-O,O.O 
2067 2067 1 t-5 F~0.0~-1684.0,0.0,0.0,0.0,0.0 
2068 2068 1 L35 F*0.0,-1781.1,0,0,0.0,0.0~0.0 
2069 2069 I L r 5  F~0.0,-1878.2,0.0,0.0,0.0,~.0 
2070 2070 1 LT5 F=0.0,-197S,3,0.0,0.0t0.0~O-0 

2059 2059 1 I r 5  F~0~0,-0907.3,0.0,0.0,0.0,0~0 7 * T??J\C5 

2062 2062 1 k 5  F~0.0,-1198.6,0.0,0.0,0.0,0.0 

2 0 6 5  2 0 6 5  1 6-5 ~~0.0,-1489.8f0.0~0.0,0.0,~.0 

.tff 
~ P- G fl 5y, 2.2 'x- (0 \u-tE 

2073 2073 1 L-5 F ~ O ~ O , - 1 9 7 5 ~ 3 , O ~ O ~ O . O , O - O ~ O ~ O  

! 
i 
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2074 2074 1 b 5  F ~ 0 ~ 0 ~ ~ 1 8 7 8 ~ 2 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 , 0 . 0  Page 35 of 89 2075 2075 1 -5 F=0.0,-1781.1,0.0,0.0,0.010.0 
2076 2076 1 6-5 F=O. 0 -1684.0,Oa 0 1 0  O , O *  0 , O . O  
2077 2077 1 Le5 F ~ 0 ~ 0 ~ ~ 1 5 8 6 ~ 9 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0  
2078 2 0 7 8  1 L=5 F=0.0,~1489~8,0.0,0.0,0~0,0.0 
2079 2079 1 -5 F~~.0,-1392.710,0,0.010.0~~.~ 
2080 2080 1 fi.5 F ~ O ~ O ~ - 1 2 9 5 ~ 7 ~ O ~ O ~ O ~ O , o , o , O ~ O ~ O ~ O  
2 0 8 1  2081 1 -5 F ~ O . O ~ - 1 1 9 8 . 6 ~ O ~ O ~ O . O ~ O . O , O . O  
2082 2082 1 J r 5  F ~ 0 ~ 0 ~ ~ 1 1 0 1 ~ 5 ~ 0 ~ O ~ O ~ O ~ O ~ O ~ O ~ O  
2083 2083 1 L=5 F ~ 0 o 0 ~ ~ 1 0 0 4 o 4 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 0 0  
2084 2084 1 E-5 F~0.0,=0907.3,0.0,0.0,0.0,0.0 
2085 2085 1-5 F~0.0t-0810~2,0.010.010.0,0~0 
2086 2086 1 -5 F ~ O ~ O ~ ~ O 7 1 3 ~ 1 ~ O ~ O ~ O ~ O , o . o 1 o . O  
2047 2047 1 L2;6 F ~ 0 ~ 0 ~ ~ 1 9 7 5 ~ 3 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0  c 

2048 2048 1 -6 F=0.0,~1878 2,0.0,010,0.0,0.0 
2049 2049 1 x86 F = 0 . 0 , - 1 7 8 ~ 1 , 0 . 0 , 0 . 0 , 0 . 0 1 0 . 0  

bL t%TLLMIL 
2050  2050 1 LE6 F-0.0,~1684.010.0,0.010.010.0 3 'Tyn31- 
2051 2051 1 L=6 F ~ 0 ~ 0 ~ ~ 1 5 8 6 ~ 9 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0  
2052 2052 1 &6 F ~ 0 ~ 0 ~ - 1 4 8 9 ~ 8 ~ 0 ~ 0 ~ 0 ~ O ~ O ~ O ~ O ~ O  
2053  2053  1-6 ~ 0 . 0 1 ; . 1 3 9 2 . ~ r 0 . 0 r 0 . 0 ~ 0 . 0 r 0 . 0  
2054 2054 1 1;=6 P O . 0  L 1 2 9 ~ . 7 , 0 . 0 , 0 . 0 , U . 0 , 0 ~ 0  
2055 2055 /l La6 ~=0.0~t119~.6,0.010.010.010.0 
2056 2056 1 L-6 F=0~0,-1101.5,0.0,0.0,0~0,0.0 
2057 2057 1 f;-6 F~0.0,-1004.4,0.010.0~0.0r0.0 

2059 2059 1 L;=6 F~0.01-0810.2,0.0,0.010.010.0 
2058 2058 1 L=6 F ~ O o O l ~ 0 9 0 7 ~ 3 ~ O ~ O ~ O ~ O ~ O ~ O ~ O ~ 0  

2060 2060 1 L=6 F ~ 0 . 0 1 ~ 0 7 1 3 ~ 1 ~ 0 ~ 0 ~ 0 ~ O ~ O * O ~ O ~ 0  
2066  2066  1-6 F ~ O . O , ~ 0 7 1 3 ~ 1 ~ 0 ~ 0 ~ O ~ O , O * O ~ O ~ O  
2067 2067 1 L=6 F~0.0,-0810.2,0.0~0.~I~.~,~.~ 
2068 2 0 6 8  1 -6 F ~ 0 ~ 0 ~ ~ 0 9 0 7 ~ 3 ~ 0 ~ O ~ O ~ O ~ O ~ O ~ O - ~  
2069 2069 tl -6 F+O. 0,-1004 4 I O .  0 ,O .  0 , O o  O , O -  0 
2070.2070 1 6 6  F~0.0,-1101.5,0.0,0.010.0~0.0 
2071 2071 1 P 6  ~0.0,-1198~6,0.0,0.010.0,0.0 

2073 2073 1 L=6 F~0.0,-1392.710.010.0f0.0,0.0 
2074 2074 1 b 6  F~0.0,-1489.8r0.010.0~0.0,0.0 
2075 2075 1 L=6 F.=0.0,-1586.9,0.0,0.0,0.0,0.0 

2077 2077 1 -6 
2078 2078 1 Ii-6 
2079 2079 1 - 6  
2082 2082 1 6 - 6  
2083 2083 1 L=6 F=O. 0, -1878.2 , 0.0,O. O , O . O ,  0.0 
2084 2084 1 -6 F~0.01-1781.1,0.0,0.0f0.010.0 
2 0 8 5  2 0 8 5  1 -6 F=O. 0 , -1684.0,O.  0 ,  0 .0 ,  0.0,O. 0 
2086 2086 1 I i 6  F=0.0,-1586.9,0.0,0.010.010.0 
2087 2087 1 b 6  F~0,0,-1489.8,0.0,0.0,0.0,0.0 
2 0 8 8  2 0 8 8  1 t-6 F=0.0,-1392.710.0,0.0,0.010.0 

2090  2 0 9 0  16-6 F ~ O . O , - 1 1 9 8 . 6 , O . O , O . O , O . O , O . O  
2091 2091 1 &6 1~0.0,-1101.5,0.0,0.0,0.0,0.0 
2092 2092 1 L=6 F~0.0,-1004.410.0,0.010.010.0 
2093 2093 1 L=6 F=0.0,-0907~3,0.010.010.010.0 
2094 2094 1 L=6 F=0.0,-0810.2,0.0,0.0,0.0,0.0 

2072 2072 1 LT6 F ~ 0 ~ 0 ~ ~ 1 2 9 5 o 7 ~ 0 ~ 0 ~ 0 ~ O ~ O ~ O ~ O ~ O  

,2076 2 0 7 6  1 t-6 

2089 2089 1  IF^ F=0~0~-1295~7~0.0,0.0,0-0~0~0 

f 

92 'd 9605 996 €OE 'ON XW:! 3N I d33N I3N3 90: 11 NOW ES-9 -33C 
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DRAFT 

ACCELERATED SLUDGE REMOVAL PROJECT 

The following describes the hydrostatic testing and acceptance inspection of the 
tanks that will be used for storing the sludge from the 2078 Ponds, 207C Ponds, 
and the 788 clarifier 

1 All additional tanks, including the primary and secondary, shall be tested 
at the supplier's facility by filling the tanks with water as required by 
ASTM D1998. The tanks shall be checked for leaks for a penod of 30 
minutes The results of the test shall be documented on each tank "Shop 
Traveler" that will be delivered with the tank 

Clarification was requested from ASTM on the requirements of the 
hydrostatic test as indicated in ASTM D1998, Section 11 6 Mr Lew 
Joesten, a technical contact for this ASTM, stated that the intent of the 
hydrostatic test requirement was to fill the tank with water with no 
additional pressurization This procedure was also valid for a tank 
designed to a specific gravity greater than 1 0 

2 The supplier shall provide the results of the low temperature impact test 
and the gel test as required by ASTM D1998 The results will be 
indicated on each tank "Shop Traveler 'I These tests are indications of 
the quality of the tank material and the molding process 

The supplier shall also provide the measured tank wall thicknesses at 
locations as requested by EG&G Rocky Flats The wall thicknesses shall 
be indicated on each tank "Shop Traveler" for comparison to the design 
wall thicknesses and ASTM tolerances This testing is not required by 
CCR or ASTM 01998 

3 The outer tank shall be inspected for damage by EG&G's Procurement 
Quality Support (PQS) Department upon delivery at the Rocky Flats 
Plant PQS shall also verify receipt of all supplier testing documentation 

4 After installation, the primary tank shall be checked for leaks as required 
by ASTM 01998 The tank shall be filled with water to the ten foot height 
level The tank shall be checked for leads for a period of 30 minutes 
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5 The tanks shall be inspected by the Independent Tank Certifier (ITC) after 
installation. The criteria for the inspection shall be determined by ITC 

6 Operation procedures shall require the pnmary tank to be checked for 
leaks immediately after filing. After this initial check, the tank shall be 
inspected for leaks on a schedule to be established by operations 
personnel to meet regulatory requirements 



Attachment E 
tnciosure 1 

Page 39 of 89 
SRK-263-93 

cn 

2 
0 
U 

n 

d 
0 
E 

uj 

0 

v, 
N 
n 
\ 

*. u 
c 
m 
rn 
d 

Y 

cn 
0 
V 

h - n - n - h n n o  
0 0 0 0 0 0 0 0  

o c D ( D c D ( D ( D ( D ( D .  
0 0 0 0 0 0 0 0 ~  

c- Q: 
J 
3 
E 
a 
0 
L L  

I) 
0 
3 

o o o o o o o o o  s 
h 0 

e P= 
m 
a U 

0 
U 

iz 
Q 

f 

H 



L I I L l V a U I F i  1 

SRK-263-9 3 
Page 40 of 89 

z 
0 
I 

2 
I 
3 
0 

a cn 
N A h  

- - - - n ~ n n  
o o o o o o o o o o  o o o o o o o o g g  
c D c D ( D c D c D c D ( D ( 0 .  a 

<[ 
A 
n J 

4 
0 9 

0 
7 
c3 
CZI 

- .  

o o o o o o o o o o  
0 - 

U 

i, Q, 

0 
? 3 

rE 
I- O 

LL 

a 

n 
d 

cn 
N > 

x 

f 

0 
0 
(D 

8 
n 

II n II I1 I1 8 8  II 
cn 
v) 
W z 
Y 0 
i= 
c 

.. 



NOTICE: 

Pages 41 - 42 of this document have been 
designated as confidential business information 
by the authoring corporation. These pages 
consisited of engineering drawings, and do not 
contain information critical to the integrity of 
the Administrative Record for Operable Unit 4. 

The Adrmnistrative Record Staff 
I 
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TITLE 

DATE OF RELEASE 

CONCURRENCE. 

PREPAREDBY 

DESIGN MODIFICATION PACKAGE 

ACCELERATED SLUDGE REMOVAL PROJECT (P N 989181) 
TANK LAYOUT PACKAGE 

NOVEMBER 18, 1993 

Tfiomzs d Beckman, Project Manager 

Ronald B. Heitland, Project Engineer 

APPROVED BY 
- . .  - -  .. - -  

, 

DISTRIBUTION 

Thomas Beckman - Project Manager, Bldg 080 
Joe Mellon - Program Manager, Bldg 080 
Joe Roberts - Operations Manager, T893B 
Scott Kozel - Systems Engineering, T452A 
Dave Chojnackt - Health & Safety, T690C 
Doug Perryman - Health 8 Safety, T452C 
David Warfield - Facilities Quality Engineering. T130A 
Doug Hughes - Instrumentation 8 Controls, T130J 
Greg Pickerel - Environmental Design Engineering, Bldg 030 
Linda Ehrlich - Architectural Engineering, Bldg 130 
Darrol Crabb - Construction Management, T130F 
S Seyedian - J A Jones Construction, T690A 
Ken Brusegaard - Cost Estimating, T130D 
Tom Bourgeois - Construction Management, T764B 
P Ciul10 - DOE/CED, Bldg 116 
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DESIGN MOD IFICATION PACKAGE (DMPI CONTENTS 

INCLUDED REF 
DOCUMENT IN DMP LOCATION 

1 

2 

3 

4 

5 

6 

7 

8 

0 
Y 

10 

OBJECTIVE AND TECHNICAL SCOPE 

ENGINEERING WORK PLAN 

GENERAL ENGINEERING SERVICES SCREEN 

AGM APPROVAL LRTER (APPROVAL FOR 
USE OF COEM PROC 6 02) 

SYSTEMS CIASSIRCATION FORM 

ITEM FUNCTIONAL CLASSIFICATION FORM 

CALCULATIONS 

SLUDGE STORAGE TANK FOUNDATION 

TANK BEARING SURFACE UPGRADE 
REQUIREMENTS 

QUALIN VERIFICATION PIAN 

D?AWINGS 

CALC NO CALC-750-NA-000002 

DWG NO 51006-200 
DWG NO 51006-201 
DWG NO 51006-202 
DWG NO 51006-203 

PROJECT FILE 

PROJECT FILE 

X 

X 

X 

ENGINEERING 
DXCONTROL 

X 

X 

X 
X 
X 
X 
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PROGRAhl ASSlCNhlCNT SCREEN 

N SECTION A - VUCLEAR IVORK PROCESS REQUIRED II .- 

1 Docs work affccUmodifp Vital Safcrp Systcms 

z 
b 

c 

Modify YSS hardware. scfrwan: or rcqutrc 2 change in VSS 
Impart 2 \iial safcty function aunng installation, 
modific;ition, or repair') 
19111 rhis w o A  crcm an "Ou\-of-Tolcrancc" or "Vio13~ion" 
wih  rcspcr LO zny Cnucdiry Safcty 0pc:aung Limit 
(CSOL) or h'uclear Malcnal Safctp Limit (NMSL), 0: is 
ncw CSOL or hWSL required' 
Will this work require any modification .addiuon or 
dclcuon of an cxisiing VSS procedure? 
1ViU his wo:A impaci any spnem fOi which cxcdil 1s 
ral.en I n  m- Operational Safety Rcquiremtnt (OSR)' 

d 

e 

2 h : s  won: involve Hazzrdous Chemicals If so, are rh:y of 
sufficient quanury and/or type to post potential for C ~ I ~ S I I - O ~ ~ C  
cor.squtnces3 (If appiicabl:. rtfcr to COEhi, Sccuon 6 3 6 ,  , 

~~ 

Appendix 6) - 

SECTIOh fi - S4FEGUARDS AVD SECURITY SYSTEMS 

1 D x s  w o x  affect Ssfeguuos 2nd Sccunry Systems' - 

SECTIOV C - E\GIKEENNG SUPPORT PROGR4hl  (ESP) ELIGIBILITY 

1 Mok 2ssl-ned ro Enginecnng Supion Propiin 
process (COEM 6 0 1) 

SECTIOX D - PROGRAbl ASSIGNMEKT AXD hl4NAGEMENT COXCURRENCE 

1 AorA is zss~gn:d IO (c ixlc  on:) Sccr 6 1 @ 
2 Manzgcmcn c o n c u x n c d  n-concuircncc 0 Sccr 6 I@ 

- -  
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INTEROFFiCE CORRESPONDENCE 

DATE November 11, 1993 

TO H S Berman, Engineering 6 Technology, Blog 130, X2389 

FROM J G Lehew, Ill, Environmental Restoration Project Engineering, Building 130, X7508 

SUEJECT GENERAL ENGINEERING SEfiVlCES (GES) PILOT PROGRAM - JGL-050-93 

P! I2PiXS 
The purpose of this memo is to request approval for the use of the GES Pilot Program for five projects 

_ -  
-ION 
The following projects are propose0 for piloting the GES Program, Conduct of Engineering Manual 
Sections 6 0, 6 0 1, and 6 0 2 

1 Accelerated Sluoge Removal Project 
2 
2 
4 Desn Pad Upgmdss 
5 

Environmental Restoration Screening snd Shipping Facility 
investigated Derived Material Drum Storage 

North Live Firing Fianpe Upgrades 

H S Borman Daie 
Associate General Manzger 

I f  s 

CC 

J 14 Ball 
C E Beutler 
W L Couller 
D L Dol2 
E! K Evans 
V, P Fe;rera 

P 9 Heitlano 
T G Lsbri; 
td M IdcDonald 
L J McGovern 
G L Gley 
D G Szitervphite 

D ? Snyder 
T D Trsngrnar 
J W Whiting 
M M Zelman 
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SYSTEM CLASSIFICATION FORM 

6.1 1 SYSTEM REFERENCE DOCUMENTS 
C)PW?Arn*rr4L R%a4.el-a-lsI.Jx bQc4r-r  

Category 3 E a  4 a  
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TITLE 

DESIGN MODIFICATION PACKAGE 

ACCELERATED SLUDGE REMOVAL PROJECT (P N 9891 81) 
STORAGE TANK VENT SYSTUVZS PACKAGE 

D A T E O F R E W E  December 1, 1993 - 1 5 3  

-f --) 4 .  I Y / c u  - C%r le I 3  

CONCUREICE 

Thomas d Beckhan, Project Manager 

Ronald B 'Heitland, Project Engineei 
' 
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Jot6 CfLehew, Project Engineering Manager 

/ 

Dl STR IBUTI9N 

Thomas Beckman - Project Manager, Bldg 060 
Joe Mellon - Program Manager, Bldg 080 
Joe Roberts - Operations Manager, T833B 
Scott Kozel - Systems Engineering, T452A 
Dave Chojnacki - Health & Safety, T690C 
Doug Perryman - Health & Safety, T452C 
David Warfield - Facilities Quality Engineering, T130A 
Doug Hughes - Instrumentation & Controls, T130J 
Bob Campbell - Environmental Design Engineering, Bldg 030 
Darrol Crabb - Construction Management, Tl30F 
S Seyedian - J A Jones Construction, T690A 
Ken Brusegaard - Cost Estimating, T130D 
Tom Bourgeois - Construction Management, T764B 
AI Smith - Maintenance Planning, T130B 
Phil CIUIIO - DOWCED, Bldg 116 

EGSG 4XK" FLATS INC ROCKY FLATS PLANT, P 0 B3Y 464, G3LDEh' G3,oiwx) 60402-0464 (303)  966- 
7000 
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DESIGN MODlFtCATlON PACKAGE (DMP) C O  NTENTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

INCLUDED REF. 
DOCUMFN T IN DMP 1 OCATION 

OBJECTIVE AND TECHNICAL SCOPE PROJECT FILE 

f3GINEERING WORK PIAN 

GENERAL ENGINEERING SERVICES SCREEN 

AGM APPROVAL LE7TER (APPROVAL FOR 
USE OF COEM PROC 6 02) 

SYSTEMS CLASSIFICATION FORM 

ITEM FUNCTIONAL CIASSlflCATlON FORM 

CALCULATIONS 

VENT PIPE SUPPORTS 

QUALITY VERIFICATION PLAN 

DESCRIPTION OF WORK 
TANK VENTING PLAN 

SUPPLEMENTAL BILL OF MATERIALS 

DRAWINGS 

CALC NO CALC-750-NA-000003 

DWG NO 51006-401 
DWG NO 51006-402 
DWG NO 51006-403 
DWG NO 51006-404 

PROJECT FILE 

PROJECT FILE 

PROJECT FILE 

X 

X 

ENGINEERING 
DXCONTROL 

X 

X 

X 

X 
X 
X 
X 

EGGG ROCKY FIATS. INC , ROCKY FLATS PLANT, P 0 BOX 464 GOLDEN, COLOAADO 804024464 (303) 936 7 0 0  
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Description of Work 

Accelerated sludge Removal 

Tank Venting Plan 

The purpose of this project is to install a passive vent for the 
HDPE tanks that will hold the 207B and 207C sludge The tanks I 

shall be supplied with a 2 "  PVC F?T fitting located in the center 
of the tank This fitting shall be attached to 2" flexible spa 
hose that shall be field routed to the 4 "  PVC header. The spa 
hose can be solvent welded with PVC cement The header shall I 
exit the tent through a pre-fabricated 6 "  diameter sleeve. The 
sleeve shall be 1 ft in le2gth and attached to the pipe with a I 
hose clamp with 6 "  of slack to allow for movement in the canvas 
as shown on drawing 401 The sleeve shall be furnished with a 3" 
gusset to allow welding to the existing liner The area to be 
welded shall be cleaned with MER and the sleeve shall be welded 
with a hot air welder A reicforcingpatch I2"~12'~ shall be 
installed on the interior liner and the the hole shall be cut 
wnere tne pipe shall penetrate the tent. The vent opening shall 
be covered with a hardware cloth or screen to keep birds out of 
the vent system The screen shall be attached with a hose clamp 
This was not called out on the drawing, but 1s listed on the 
attached. supplemental BOM 

I 

I 

- -  
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e CANVAS SPECUN 

November 4 ,  1 9 9 3  

Mr. 3elph Pacheco 
E.G & G Inc 
11834 Idcho Drive  

- -  . Aurar-a, Colorzao 80012 - - " I  - 
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2e Po02 Tor Ver?: Opening 

Deer  K r .  lacneco 

Srncerely, 

Irwrn S a c k  



~'33 iOl4-ISi:e No ) PIPE-SIZE 1 C 
Nom Send 

S i x  1 S i x  I 10 I 0 D I Radius 

PVC HOSE 

w e  
Can 3e ccrncsied over 2VC pipe 
flerrbtc snc clez. 
P teTpera1u:h range lrcm ;S f ta -156 F 
\'acuum oh pressure sewce 

APPLIC&Tl3NS SRK-263-93 
ldining 
La7SfiII rne:hsne gas recoven' 
l42ri7e suction 
lncJs *la1 
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FLEXIBLE P\'C TO RIGID PVC CEMENT 
ORDEFI 3460-(Site No ) PVC CfhENT 
USC 515- PCH PIlllVY Dn D I O t  E5 

- - -  -0LO Gallon 4 1  65 - - -  - -  
CLAMPS" 
Use Dan Nc 0053 Powe. LccA CIenps espe 
c,a!iv cespneo lor :nrs hose See page 50 lo: 
oe,ads 

I 

 SO 11 can be 
anented into rgca PVC :map (either Schedile SO 0: 80) The cream-colored 
5se h2s 2 SmOOrh vinyl suriace the1 will not rot. check or marh the sutaces it 
:JZIOS MI sites have npd inner-wall reinlorceme?l lht: gives :he hose higher 
? cu re  rttinps than other unreinfoiceo products The LZ' sate IS braid- 

:J;:~-C~C All colls nezsure I09 lee1 m I m p  Not NSF appoved lor po,aSle 

,?DER 1016-(Size NO 1 PVC PIPE-SIZE 0 0. TUSING 

= a- _ -  

Pncr Yr I IPS Min 
SIX f Full I Cu. I PipeSI:c( 0 D I Send IPrZr I Mar Working Weigh1 

e Pressure e 72 F I (Ibsl 1 
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1 
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I I 
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&,\VO"?.463UTSCHEDULE KIFITTINGS 7hsses:anlard 
wsighl fning are desgned for US8 wi:h Scheoule 40 PVC 
p p ,  and for most class ppe (pressure rated) sysrers Appli- 
cations include irrl~ation lines, plant selvico water, utiilty 
piping and poiable water lines 

Theso fPtinS: meet or exceed :?e requiremer,:s r;! ASTM 
D-2c66-76a lor sochet rype PVC !i:itn;s The na:erta: 1s 
T) PO 1 Oado 1 whne OVC (cell class~lrcstron 12:548) 
and conform 10 ASTM Dl784:-75 

SQC x SOC x SQC 

I 

31: 401-007 1 0 6  

1 401-010 1 9 9  

1.114 I 401412 3 1 3  

1-1'2 I 431415 279 

2 I 431420 5 5 1  

2- 1 I2 I 431925 I 1 8 1 6  

i I 1  I J 

NOTE To order primer, solvent cement Or teflon :ape see pages 2: and 25 



ELBOW 
SPlG x SOC 
t 

I 

' ELBOW 

FITTING 
ADAPTER 
SPlG X FPT 

.-. 

COUPLING 
soc x soc 

CROSS 



TEE 
535 x SO: x FPT 

2 ~ 2 x 1  I 402-249 I 919 \ 
I I 

I 3 

2 l.n,XZ-l'2x1 I 402-289 I 10 s3 

12 112x2 1/2Xi-l/*\ CO2-290 I 19 CS 

I 5xSx4 I 432490 I 12: 1s I 

b 1 

DON T FORGET TO OFi3E'i 
VALVES SEE SECTJON 2 
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PRICE -4 
1 72 

2 ,"? 

1E  16 

30 5' 

:: 52 

109 36 I 6 I ~ ~ 7 - 3 9 3  
NOTE Eo: large- cametar iirmss see 
pages 20 

J \ 
FiEDUClNG REDUCING 
BUSHING Ll 1 / BUSHING 
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r I PRICE , 
PART J 

TYPE 1 COLOR NU M B ER GALLOF: I QUdRT I PINT I 112 PlXT I 115 PINT 1 

b e  sizes t?-J 6' Clezr 705 zs 25 I 1015 I 6 1 0  I 3 4s I 2;s I 
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71 I 4 1  85 1 1260 7 LO 4 25 .... I 1 
7 t i  40 85 i2 25 7 1s 4 15 -- I 

PVC SOLVENT CEMENT 

I Pioe sizes tnr, 24' GW 710 

705 is a clear thixotropic (slow liowngr medium Sodied. fast 
curing. very high strength cemeni For Tbpes I and I I  PVC 
pipe in sizes through 6' interference fas only For all sched- 
ules and classes except Schedule 80 IAPMO-UPC listed, 
NSF approveo Meets ASTM 0-22564 (see P70 primer) For 
potable water, pressure pipe, gas. conduit and ( D W  V )  
drain waste and vent Fiows more rapidly than 71 1 and has 
bener gap-filling properlies Application tempe:a:ure 43°F io 
iIO'F 

71 1 is a gray. heavy bodied, fast-set, high strength cement 

, 
_c_ _ _  - ---__---- 

-- I .-- 4 7 0 5 .  f 1 4 2 0  I E15 

For Types ; and II-PVC in sizes through 12' For all pipe 
schedules and classes including Schedule 80 Especialiy 
formulated for large sizes and heavy schedules May als:, be 
usec for smaller sizes IAMPO-UPC listed, NSF approved 
Meets ASTM 0-22564 (see P70 primer) For potable hiiter 
pressure pioe, gas, condui:, drain pipe, and drain, was!@ and 
vent (0 W V ) Provides a thicker layer of cemeni on the pipe 
than 705 Helps to fill gaps in the larger sizes and looser 11:s 
Allows a IonSer time for assembly Application ;e-peraiure 
43OF io llC°F 

I 
-c-- -- 

717 is a gra), hezvy-bodied, fast curing, high s reno'? PVC 
solvenr cement 1, IS similar lo 71 1 in most resoads, bdt has 
a somewhat slower curing fate, allowlng slightlv more own 
time 717 is formulated for solvent cementing rp6  pdvvinvi 
chkride (PVC) pipe in all schedules and classes. incluoing 
schedule BO It has excellen! gap filling prope?ies ano IS 

especially remmmenoeo where a sizable gap exis!s between 
pipe and fctinps, e EC , in schedule 80 and in lage pipe s*zes 
717 is used also on small size pipe Unoer 2 aamp or we, 

I conduon, this cement will tend to absorb less noiswe lhzr, ' 
71 1 Excess moisture tends to slowdownthe cure ana reduce 
somewhat the ultimate bond strength 

71 9 is agray, extra heaw bdied thixotropic (paste-like). high 
stren$h P V C  Solvent Cement I1 provides thicker layers anc 
has a higher gap filling propem tnan 711 anc 717 I; a k  
a l lo~s  slightly more open time before assembiv than 717 It IC 

formulsted for pining lzrge site PVC pipe and iiitings in a 
schedules 2no classes, incldoing scheoule 80 Ii hzi excel 
lent gap filling proaerties which are particularlv oesi:ablc 
where 2 sizeable gzp exists beiween pipe and ffiing, e 4 , I 

schedule 80, in large pipe sites and in ins:allalion of sadoles 

CPVC SOLVENT CEMENT 

714 is a grtv thch-bodied medium sei ceneni For Type IV, nun) Flaws freely, moderate gac4illinc p:aDer,ies end 
Grace 1 CPVC 1'1 sizes throvg+ e- Fo: a11 schedules NSF cJrinc koplication 1empera:ures 43°F ,o 1 IOF Soore w 
aporoved f4ee:s ASTM D-26L6 Fo: pc,aSle Hater pressure 9C"F 
mpe ano inos..r:al sysrems cold or ha1 'Kaor (1 80°F rtxi- 
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SIZE RANGE 1 :  io 30 inch pipe U-bolts 
MATERIAL CarSon steel U-bolt and four finished h e x  
n u s  t 
FINISH Black or galvanized, furntshed black unless 
otherwise specifted 
SERVICE Recommended tor support, anchor or guide 
of heavy loads. often employed in power and process 
plant service 
MAXIMUM TEMPERATURE 750'F 
APPROVALS Complies with Federal Specification 
WW-H-171 E (Type 24)  2nd Manufacturers Stand-  
ardization Society SP-69 (Type 24) 

ORDERING FIG 137: Specify rod size x pipe size (as 
YE x 6), figure number. name U-bolt will be furnished 
with longer tangents D or with longer threads E if so 
required and ordered If hex nuts are  no: required. 
specify "without hex nuts '' 
ORDERING FIG 137s Specify figure number, name,  
material speafication, dimenstons A, 5, C, D and E, 
and "with hex nuts" or "without hex nuts " 
SPECIAL NOTE When furnished hot-dip galvanized, 
oversze hex nuts must be used 

-s ta nda rd di mens ions) 
fig 1375' 

- c  - - B - - A  
r; 1 1  

D 

1 

plastic coated. fig 137C 

fig 137C coated U-bolt 
SIZE RANGE I/z 10 8 inch pipe 
MATERIAL Carbon see1 U-bolt and four finished hex 
nuts Formed portion of the U-bolt is plastic coaied 
SERVICE Recommended to: support. anchor or guide 
for glzss, copper, brass and aluminum pipe 
MAXIMUM TEMPERATURE 225'i 
ORDERING Spec@ rod size x pipe size (as J/fi x 2) 
figu:e numSer, name I: hex nuis are not required. 
mealy ' without hex nuts ' 
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TENT 4 
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WORK GU I DEL I NES 

WARNING: DO NOT CONNECT POWER TO THE ELECTRICAL PANEL UNTIL ALL LEAK 
DETECTION UNITS ARE INSTALLED AND CONNECTED. 

EQUIPMENT CONSTRUCTIOH: 

L E A K  DETECTION PANELS 

Construct the f o u r  leak detection panels according t o  deta i l s  "A"  and "B" of 
drawing 51006-752, and follow the internal w i r i n g  tables and diagram o f  
drawing 51006-751. Special attention should be given t o  the number of p i l o t  
lamps instal led i n  each panel assembly, since no two panels will serve the 
same number o f  t a n k  leak detectors.  

Insta l l  the fan assembly and the exhaust louver according t o  the detai l  on 
drawl ng 51006-752. 

When w i r i n g  the terminal blocks for  power t o  the leak detection units ,  begin 
by wiring from the " i - ' I  o f  TBl(use black wire) t o  TB1-1, and ' I - ' '  or TEl (use 
white wire) t o  TB1-2. 
751 as a guide 

Continue the wiring using the tables on drawing 51006- 

When w i r i n g  the push-to-test p i l o t  lamps connect the f i r s t  p i l o t  lamp t o  the 
"+"(black wire) and "-"(white wire) terminals o f  TB1, then continue i n  
sequence g o i n g  from ILT t o  2LT 
panel. 

. t o  the l a s t  p i l o t  lamp assembly i n  the 

TRANSMITTER MOUNTING PLATE 

Using temporary drawing  51006-X52 as a g u i d e ,  construct 72 m o u n t i n g  plates for 
mount ing  the leak detection transmitters on the tanks 
plates using the f o l l o w i n g  sequence: 

Insta l l  the mounting 

WARNING: Take extra  care t o  insure the primary tank i s  not cut or damaged 
during this  phase. 

NOTE. Use drawing 51006-752,, d e t a i l s  ''C'',''D'I, and "E" for the 
next steps.  

Locate the eastern most position on the tank. A t  t h e  top o f  the 
secondary t a n k  mark the position 
p o i n t ,  cut the  support l i p  two inches t o  e i ther  side o f  the original 
mark 

Then using the mark as a center 

Position a m o u n t i n g  plate center between t h e  open section of the 
secondary tank's support l i p ,  w i t h  the two t o p  holes located 1 inch 
below t h e  t a n k  l i p  Drill  three holes f o r  t h e  mount ing  screws using 
the mount ing  plate as a pattern g u i d e  

Instal l  the t h r e e  screws by insertinc them t h r o u g h  t h e  i n t e r i o r  wall 
of the  secondary t a n k ,  and then securing t h e  screws w i t h  three hex 
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nuts. Insta l l  the mounting plate over the three screws, then secure 
the plate using three more hex nuts. 

LEAK DETECTOR INSTALLATION 

1 Mount the leak detector on t h e  previously instal led mounting plates 
using detai l  "C "  o f  drawing 51006-752 as a guide. 

2. The leak detector sensors have factory instal led cables.  The cables 
will need t o  be cut t o  a length t h a t  will  allow the sensor t o  r e s t  on 
the bottom of the tank when connected t o  the transmitter.  Follow the 
manufacture's guide and drawing 51006-751 when wir ing  the sensor t o  
the transmitter. 

FIELD CABLE ROUTING 

1. Insta l l  messenger wire direct ly  overhead of the detector assemblies 
mounted on a row of tanks. The wire should run in a east-to-west 
direction. 
t a p p i n g  screws provided. 

Attach the messenger wire t o  the tent  r i b s  using the s e l f  

2. Using the three conductor BELDEN cable,  route the cable up the 
nearest r i b  t o  the nearest unistrut (used t o  suspend the lamps from), 
connecting the cable t o  the rib w i t h  the provided wire connectors, 
and s e l f  t a p p i n g  screws. 

3. Route the cable along the unistrut using wire t i e s  t o  connect t o  the 
uinstrut every f i v e  f e e t ,  until the tent  r i b  nearest the destination 
t a n k  i s  reached 

4 .  Follow the r i b  t o  the messenger wire, and then route the cable along 
t h e  messenger wire (using wire t i e s  every three f e e t  t o  secure the 
c a b l e  t o  the messenger wire) u n t i l  the cable  i s  suspended di rec t ly  
over t h e  destination leak detector assembly. Ins ta l l  two cable t i e s  
a t  t h i s  p o i n t  t o  secure the cable t o  the messenger wire. 

5 Allow the cable t o  drop i n  a l o o p  1 f o o t  below the connection t o  the 
leak detection u n i t  Connect the cable t o  the leak detector 
transmitter and a t  the leak detect3on panel according t o  drawing 
51006 - 7  51 

POWER-UP AND TESTING 

NOTE: Perform a Lockoutflagout on the associ ated e l e c t r i c a l  panel prior 
t o  connecting power t o  the leak detection panel. 

1 Connect the leak detection panel t o  the associated e l e c t r i c a l  
panel/circui t according t o  drawing 51006-751. 

2 Remove the Lockout/Tagout and apply power t o  the leak detection 
panel. 

3 .  All lamps will l i g h t  
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4 .  At each tank remove the leak detection sensor from the secondary I 

tank, and insert the detector into a bucket o f  water. 
pilot lamp at the leak detection panel will go out indicating the 
system is operational. 
off. The associated pilot lamp will light. 

The associated 

Remove the leak detector and dry the sensor 

. ." 

, 
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